INTRODUCTION
Insulated gate bipolar transistor (IGBT) combines the high input impedance and the speed of power MOSFET with the high current density of bipolar transistors. IGBT is becoming more and more popular for applications in power equipment, such as motor controls, uninterruptible power supplies (UPS), servomechanisms and welders, electrical locomotive traction and electrical auto [1] [2] [3] [4] [5] .
Along with the demand of the aforementioned applications, the current trend of IGBT is to continue toward a greater power density, higher switching frequency and smaller size volume direction. This technology trend has led to IGBT operating temperature to increase, thus making it the failure rate to increase and reliability decrease. N.Y.A.Shammas et al [6] summarizes the failure mode and mechanism of IGBT, in which solder delamination is one of the main failure modes.
When IGBT fails, the direct behavior of IGBT is the variation of temperature. So if the quantitative analysis is carried out to investigate the distribution and variation of temperature of these failure modes, the corresponding results will be bound to provide some reliable guidelines for power module designers who evaluate this kind of failure mode how it influences the performance of IGBT, determine the failure and set up the failure standards. 
The FEM equations of electrical conduction is, Receding difference is applied to equation （1）, then
Where, (4) is used to calculate the node temperature in each t Δ time interval.
As the above-mentioned, when IGBT operates, power 
III.

NUMERICAL SIMULATION OF TEMPERATURE DISTRIBUTION OF SOLDER DELAMINATION
A. Mode and Mechanism of IGBT Module Solder Delamination
Cyclic temperature shifts during operation produce cyclic shear strains and the spatial temperature gradients in the die bond due to the CTE mismatch between layers. This eventually produces cracking due to fatigue.They generally initiate at the corner or edge of the die and grows through the die bond. The crack growth is expected to proceed toward the neutral point or center of the die [8] . Fig.1 shows the delamination progression of IGBT module solder. I=400A during 500ms and temperature is monitored during 5s after devices switch off.
2) As IGBT module in operation is completely sealed, convection is carried on by the base-plate. For simulating the operation of IGBT module more really, it is defined that the base-plate is natural convection interface, and convection coefficient is
3) The initial temperature of FEA is defined to the room temperature 25 C .
D. Numerical Results and Discussion
Fig .3 shows the distribution of the temperature without solder delamination at 400A current. As can be seen from Fig.3 , the location between IGBT chips and aluminum wire bonding is the temperature of the highest parts of the region.
Its temperature is101.413 C . 
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